Am 



Herbert L. Lerner (ny Bai) 
Laurence A. Greenberg (fl Bar) 



LERNER AND GREENBERG, P.A. 

PATENT ATTORNEYS AND ATTORNEYS AT LAW 
2445 Hollywood Boulevard 
Hollywood, Florida 33020 
Tel: (954)925-1100 
Fax: (954)925-1101 



PATENTUSA^ 
www.patentusa.com 
patents@patentusa.com 



Mailing Address : 
Post Office Box 2480 
Hollywood, FL 33022-2480 



New York Office 
1 53 E 57th Street 
Suite 15G 
New York, NY 10022 



Werner H. Sterner (FL Bar), Senior Attorney 

Ralph E. Locher (FL, IL, MO Bars) 
Manfred Beck (US & German Pat Agent) 

Mark P. Weichselbaum (tn Bar) 
Gregory L. Mayback (fl Bar) 
MarkusNolff (fl Bar) 
Otto S. Kauder (Reg. Pat. Agent) 
Loren Donald Pearson (fl Bar) 

"Express Mail" mailing label number EL608557621US 

Date of Deposit October 30, 2000 
I hereby certify that this paper or fee is being deposited with the United States Postal Service 
"Express Mail Post Office to Addressee" service under 37 CFR 1.10 on the date indicated above and 
is addressed to the Assistant Commissioner for Patents, Washington, D.C. 20231^ 

Docket No.: GR98 P2018 

Date: October 30, 2000 



Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

S i r: 

Enclosed herewith are the necessary papers for filing the following application for 
Letters Patent: 



Applicant 



BERNHARD RAAF 



Title 



DATA TRANSMISSION WITH INTERRUPTION PHASES 



1 sheet of formal drawings in triplicate. 

A check in the amount of $ 710.00 covering the filing fee. 

Information Disclosure Statement and 4 References. 

PCT Publication (cover sheet only). 

This application is being filed without a signed oath or declaration under the provisions of 37 
CFR 1 .53(d). Applicants await notification of the date by which the oath or declaration and 
the surcharge are due, pursuant to this rule. 

The Patent and Trademark Office is hereby given authority to charge Deposit Account No. 
12-1099 of Lerner and Greenberg, P.A. for any fees due or deficiencies of payments made 
for any purpose during the^pen/clency of the above-identified application. 



LAURENCE A. GREENBERG 
REG. NO. 29,308 




I 



GR 98 P 2018 

DATA TRANSMISSION WITH INTERRUPTION PHASES 

5 Cross-Ref erence to Related Application: 

This is a continuation of copending international application 
PCT/DE98/01870, filed July 7, 1998, which designated the 
United States. 

W Background of the Invention : 
Field of the Invention : 
The invention relates to a method for data transmission in a 
^ communication system, especially in a CDMA mobile radio 
~rZ system, wherein the data are transmitted structured in frames 
IB and a transmitting station transmits the data in such a manner 
that a receiving station receiving the data is able to perform 
other functions, especially carrying out measurements via a 
receiving device, during one or more interruption phases in 
which it interrupts the reception and/or the processing of 
2 0 received data. The invention also relates to the use of a 

transmitting station, especially the base station of a mobile 
radio network, and the use of a receiving station, especially 
the mobile station of a mobile radio network, for carrying out 
such a method. 

25 
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In communications systems data (for example voice data, image 
data or system data) are transmitted on transmission links 
between transmitting stations and receiving stations. In the 
case of radio communication systems this is done with the aid 
5 of electromagnetic waves via an air or radio interface. In 
this arrangement, carrier frequencies are used which lie in 
the frequency band intended for the respective system. In the 
case of GSM (Global System for Mobile Communication) , the 
carrier frequencies lie within the 90 0 MHz band. For future 
CD radio communication systems, for example the UMTS (Universal 
Mobile Telecommunication System) or other third-generation 
systems, frequencies within the frequency band of 2 000 MHz are 
provided . 

15 The transmitting station transmits essentially continuously, 
especially in the downward direction, that is to say in the 
direction from a base station to a mobile station, of a mobile 
radio communication system having a cellular structure. The 
data transmitted during the transmission are usually 

2 0 structured in frames which in each case have a predetermined 
length. The frames can also have a different structure and 
length, especially in the case of different services such as 
voice data transmission and video data transmission. However, 
the structure and/or length of each frame in a continuous 

25 sequence of frames is predetermined and/or is recognized by 

-2- 



the receiving station. In each case, the boundary between two 
successive frames is unambiguously defined. 

In communication systems in which transmission between a 
transmitting station and a receiving station is essentially 
continuous, the receiving station must also occasionally carry 
out other functions than data reception which cannot be 
carried out simultaneously, at least if only a single 
receiving device is operated. In particular, the mobile 
station in a mobile radio communication system having a 
cellular structure, in which the base stations of different 
cells transmit at different frequencies, must measure from 
time to time whether it is able to receive radio signals from 
another base station with a good quality of reception. For 
this purpose, the mobile station adjusts its receiving device 
to another frequency than the frequency at which it is 
currently receiving data. To be able to transmit from the base 
station to the mobile station without interruption, it has 
already been proposed to equip the mobile station with a 
second receiving device. In practice, however, this solution 
is rejected in most cases for reasons of cost. 

Another proposal is known from the work of the Concept Group 
Alpha, which is occupied with working out a standard for 
future third-generation radio communication systems. In the 
document ETSI SMG II UMTS Ad Hoc, Tdoc SMGII UMPS 111/97, 



Helsinki, Finland, 17 to 21 November 1997, Evaluation Document 
2.0 (Evaluation Document in brief), Part 1: System 
Description, Performance Evaluation, Chapter 2.6.5 Hanover, it 
is known that the transmitting station interrupts the 
5 transmission at predetermined times in order to enable the 

receiving station to carry out an adj acent- channel search via 
its single receiving device. To avoid any loss of data, the 
?Bi base station (transmitting station) first transmits the data 
^ at a higher transmitting rate than at the essentially constant 
|jj permanent transmitting rate. So that this will not lead to 
|y higher bit error rates (BER) , the transmitting power must be 
additionally increased during this time. However, as the 
transmitting power increases, the interference effects are 
■j; amplified, especially for other users of the communication 
±i system which leads to higher bit error rates there. Efforts 

are therefore being made to select the compression of the data 
and the increase in transmitting power to be as small as 
possible and, instead, to extend them over a relatively long 
period, for example over the transmitting period of a number 
2 0 of successive frames. During this process, the data which are 
transmitted at an increased transmission rate over the 
stretched period are coded jointly and are transmitted 
superimposed upon one another. As a result, the data from this 
so-called superposition period can only be decoded completely 
25 when all data of the superposition period have arrived at the 
receiving device. This entails corresponding delays which 
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cannot be tolerated in all applications, especially not in 
voice transmission. 

In the Evaluation Document, another possibility is described 
5 of how an interruption phase can be made possible by varying 
the transmission parameters. It is known to transmit the data 
redundantly with a redundancy factor, that is to say to 
transmit more bits in the digital data transmission than is 
absolutely necessary for coding the data. This makes it 

2M possible to ensure, in particular, an adequate transmission 

quality. It is proposed to lower the redundancy factor of the 
data which are transmitted before the interruption phase, 
wherein, as in the proposal described above, the data 
transmission rate of the frame immediately preceding the 

r£ interruption phase and, respectively, the mean data 

transmission rate in the superposition period immediately 
preceding the interruption phase, are equal to the data 
transmission rate normally used. However, this proposal, too, 
leads to a poorer quality of reception and/or to greater 

2 0 delays in the decoding of the received data depending on the 
degree of reduction of the redundancy factor. 

It is also known to interrupt the transmission of data during 
periodically recurring interruption phases. The frequency at 
2 5 which the interruption phases recur and the length of the 

interruption phases depend on the respective system and also 
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on the respective operating state of the system. For example, 
interruption phases having in each case a length of 5 to 6 ms 
are sufficient for an ad j acent -channel search by a mobile 
station in a radio communication system having a cellular 
5 structure. In systems having a hierarchic cell structure 
(HCS) , it is sufficient to allow an interruption phase to 
occur approximately every 100 ms . 

Summary of the Invention : 
10 It is accordingly an object of the invention to provide a 

method for data transmission of the type mentioned initially 

which overcomes the above-mentioned disadvantageous of the 
^ prior art methods of this general type such that one or more 

interruption phases in the receiving station are can take 
TS place and the received data can be evaluated with an 

acceptable delay whilst impairing the quality of the data 

transmission in the communication system as little as 

possible . 

20 With the foregoing and other objects in view there is 

provided, in accordance with the invention a method for data 
transmission in a communication system, which comprises: using 
a transmitting station to transmit data in structured frames 
in a manner such that, in at least one continuos interruption 

25 phase, a receiving station receiving the transmitted data can 
interrupt performing an operation selected from the group 



consisting of receiving the transmitted data and processing 
the transmitted data and can perform at least one other 
function. The at least one continuous interruption phase is 
configured to extend over at least a portion of a first frame 
and over at least a portion of a second frame that is 
successive to the first frame. 

It is a central idea of the invention that at least one 
individual continuous interruption phase extends over at least 
sectional -portions of at least two successive frames. A 
section of a frame is understood to mean, among other things, 
a time interval of an interruption phase in which no data must 
be received, for example due to the compression of data which 
are received before and/or after the interruption phase. 

The data received before and/or afterward are adequate for the 
quality required during the transmission. The time boundaries 
between the frames are unambiguously predetermined especially 
if the frames have a predetermined transmitting period for the 
actual data transmission and/or if in a sequence of frames, a 
sequence of transmitting time intervals allocated to the 
frames is predetermined. However, the invention is not 
restricted to communication systems in which the time boundary 
of successive frames is predetermined. For example, the end 
and/or the beginning of the data actually transmitted within a 
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frame can be detected by means of a header information item 
and/or by means of special signaling bits. 

An essential advantage of the invention lies in the fact that 
the sections or parts of the interruption phase can be kept 
short or, respectively, small in the individual frames so that 
the probability of a non-reception of redundantly transmitted 
data due to transmission breakdown is low. 

In accordance with an added feature of the invention, the 
compression of data can be distributed to the time before and 
the time after the interruption phase. The compression factor 
is thus smaller than in the prior art, the interruption phase 
having the same length, for example, and it is possible to 
avoid a greater delay during the evaluation of data scrambled 
together, in spite of the fact that the compression is 
extended over a longer period. 

The sections over which the interruption phase extends in the at 
least two successive frames are selected in dependence on the 
configuration and structure of the successive frames and depending 
on the required length of the interruption phase. The at least one 
interruption phase preferably extends over the boundary between a 
first frame and a second frame, wherein data are received and/or 
processed in the first frame before the interruption phase and in 
the second frame after the interruption phase, that is to say the 
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interruption phase in each case only extends over a sectional - 
portion of the first and of the second frame. In communication 
systems having a predetermined data transmission rate per 
frame, the interruption phase can thus be equal to or greater 
than the length of one frame overall but, nevertheless, it is 
only necessary to transmit the data of in each case one 
sectional -portion of the first and of the second frame before 
and, respectively, after the interruption phase compressed 
together with other data. 

In accordance with an additional feature of the invention, the 
data are transmitted at an essentially constant permanent 
transmitting rate, wherein at least the data received 
immediately preceding and immediately following the at least 
one interruption phase are in each case transmitted at a 
transmitting rate which is higher than the permanent 
transmitting rate. As an alternative or additionally, the data 
are transmitted redundantly with an essentially constant 
standard redundancy factor, wherein at least the data received 
immediately preceding and immediately following the at least 
one interruption phase are in each case transmitted with a 
redundancy factor which is lower than the standard redundancy 
factor. The data received immediately preceding and 
immediately following the at least one interruption phase are 
preferably in each case only transmitted within the boundaries 
of a single frame at the respective higher transmitting rate 
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and/or with the respective lower redundancy factor, especially 
in voice data transmission. 

In communication systems in which the data are coded jointly 
with data in each case to be transmitted before and/or 
afterward, over a superposition period having an essentially 
predetermined superposition length and are transmitted 
superimposed upon one another, the data received immediately 
preceding and immediately following the at least one 
interruption phase are preferably in each case transmitted 
over less than one superposition length at the respective 
higher transmitting rate and/or with the respective lower 
redundancy factor. The superposition length can be less than, 
equal to or greater than the length of one frame. 

In accordance with another feature of the invention, the data 
received immediately preceding and immediately following the 
at least one interruption phase are transmitted at the same 
higher transmitting rate and/or with the same lower redundancy 
factor. The compression factor is thus the same before and 
after the interruption phase so that interference effects due 
to higher transmitting power can be largely restricted and/or 
avoided. 

In accordance with a further feature of the invention, the at 
least one interruption phase preferably extends over equally 
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sized sectional-portions of the two successive frames, 
especially in communication systems in which the at least one 
interruption phase is located in two successive frames of 
equal length. 

5 

Communication systems are known in which the receiving station 
interrupts the reception and/or processing of data during a 
« plurality of interruption phases. 

In accordance with a concomitant feature of the invention, the 
interruption phases can be distributed, for example, at 
constantly recurring time intervals in at least one higher- 
level multiframe which comprises a plurality of the individual 
frames for data transmission, and/or they can extend 

15 recurringly in each case at the same position of one of a 
number of multiframes which in each case comprise a 
predetermined number of the individual frames. In such 
systems, all these interruption phases are preferably 
interruption phases according to the invention which extend 

2 0 over at least sectional-portions of at least two successive 
frames . 

Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

25 
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Although the invention is illustrated and described herein as 
embodied in a data transmission with interruption phases, it 
is nevertheless not intended to be limited to the details 
shown, since various modifications and structural changes may 
5 be made therein without departing from the spirit of the 

invention and within the scope and range of equivalents of the 
claims . 

The construction and method of operation of the invention, 
l'pj however, together with additional objects and advantages 
|y thereof will be best understood from the following description 

of specific embodiments when read in connection with the 

accompanying drawings . 

Brief Description of the Drawings : 

Fig. 1 shows a first illustrative embodiment of a frame 
structure having interruption phases during a transmission of 
a service with a low delay time; and 

2 0 Fig. 2 shows a second illustrative embodiment of a frame 

structure having an interrupted data transmission in a service 
with a delay or, respectively, scrambling time which extends 
over a number of frames. 
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Description of the Preferred Embodiments : 

Referring now to the figures of the drawing in detail and 

first, particularly, to Fig. 1 thereof, there is shown a frame 

structure of a service having a short delay time, especially 
5 of the voice transmission in a UMTS (Universal Mobile 

Telecommunication System) in which twelve individual frames 1 

for data transmission are contained in each case within one 
;=5 multiframe. The individual frames 1 in each case have a 

transmission period Tf of 10 ms so that the multiframe has a 
1(3 transmitting period Ts of 120 ms overall. The fifth and the 
iy sixth individual frames 1 in each case exhibit a common 

interruption phase 2 which overlaps their frame boundary 3 and 
U has a length Ti . The length Ti is, for example, 6 ms . The 

sectional -portions of the first frame 4, which begins before 
¥5 the interruption phase 2, and of the second frame 5, which 

ends after the interruption phase 2, are of equal length or, 

respectively, equal size. 

In the illustrative embodiment shown in Fig. 1, voice data are 
2 0 transmitted so that a maximum delay of the magnitude of 10 ms, 
that is to say a frame length Tf, is acceptable during the 
evaluation of the data received by the receiving station. The 
data within a frame are in each case scrambled together, that 
is to say they are coded jointly and transmitted superimposed 
25 upon one another. In the illustrative embodiment, the 

transmitting rates of the first frame 4 and of the second 
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frame 5 are in each case increased in such a manner that the 
same amount of information to be transmitted, which is 
transmitted over the frame length Tf in uncompressed frames 1 
is transmitted within a period Tc = Tf - Ti/2 . Compared with 
5 the prior art in which the total interruption phase is located 
within one frame, the increase in transmitting rate is thus 
much less, namely lower by a factor of 2. During the 
interruption phase 2 arriving or, respectively, occurring at 
the receiving station with less delay time, the receiving 
l5 station interrupts the reception of data and conducts an 

adj acent -channel search via a receiving device by attempting 
to tune the receiving device to an adjacent channel. 



Fig. 2 shows the frame structure of a service comprising a 
i'i delay time or, respectively, scrambling time which extends 
over a number of frames. The individual successive frames 1 
are combined in multiframes, not shown, comprising in each 
case a number of individual frames 1. The multiframes in each 
case have a transmitting length of 120 ms . In the illustrative 
20 embodiment shown in Figure 2, the scrambling or, respectively, 
superposition period extends over in each case four individual 
frames. In the optimum case, the scrambling can be floating, 
that is to say the data to be transmitted are coded jointly 
with the data in each case to be transmitted before and 
25 afterward, and superimposed upon one another, in a floating 
manner. The discrete joining together of individual 



superposition periods of the superposition length Tl shown in 
Figure 2 is thus to be understood only diagrammat ically, in 
each case referred to the center or, respectively, the end of 
the superposition periods. The diagrammatic representation is 
5 only used for explaining the data compression which is 
necessary due to the interruption phase 12 . 

The interruption phase 12 extends over the boundary 3 between 
two individual frames. The data to be transmitted are 

ll> transmitted redundantly with an essentially constant standard 
redundancy factor. To be able to keep the transmission rate of 
the data constant averaged over time even in the area of the 
interruption phase 12 over the superposition lengths Tl shown, 
the data are transmitted with a lower redundancy factor in 

15 each case over a superposition period of length Tl before and 
after the boundary 3. In this arrangement, the height of the 
frames shown corresponds approximately to the instantaneous 
transmission rate as also in Figure 1. In this manner, the 
interruption phase 12 can be used, for example, for detecting 

2 0 an FCCH (Frequency Correction Channel) and an SCH 

(Synchronization Channel) of an adjacent transmitting station 
according to the GSM (Global System for Mobile Communication) 
standard or for synchronization to an adjacent channel in a 
UMTS. The length of the interruption phase 12 is, for example, 

25 5 ms. 
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I claim : 

1. A method for data transmission in a communication system, 
which comprises: 

using a transmitting station to transmit data in structured 
frames in a manner such that, in at least one continuos 
interruption phase, a receiving station receiving the 
transmitted data can interrupt performing an operation 
selected from the group consisting of receiving the 
transmitted data and processing the transmitted data and can 
perform at least one other function; 

configuring the at least one continuous interruption phase to 
extend over at least a portion of a first frame and over at 
least a portion of a second frame that is successive to the 
first frame. 

2. The method according to claim 1, which comprises 
configuring the at least one continuous interruption phase to 
extend over a boundary between the first frame and the second 
frame, and transmitting data in the first frame before the 
interruption phase and transmitting data in the second frame 
after the interruption phase. 

3. The method according to claim 1, which comprises: 
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transmitting the data at an essentially constant permanent 
transmission rate, except for the data that are received 
immediately preceding and immediately following the at least 
one continuous interruption phase; 

transmitting the data that are to be received immediately 
preceding the at least one continuous interruption phase at a 
transmission rate that is higher than the essentially constant 
permanent transmission rate; and 

transmitting the data that are to be received immediately 
following the at least one continuous interruption phase at a 
transmission rate that is higher than the essentially constant 
permanent transmission rate. 

4. The method according to claim 3, which comprises: 

transmitting the data that are to be received immediately 
preceding the at least one continuous interruption phase 
within boundaries of the first frame; and 

transmitting the data that are to be received immediately 
following the at least one continuous interruption phase 
within boundaries of the second frame. 

5. The method according to claim 3, which comprises: 
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coding the data jointly, in each case, with data to be 
transmitted before and/or afterward over a superposition 
period having an essentially predetermined superposition 
length and transmitting the data superimposed upon one 
another; 

transmitting the data to be received immediately preceding the 
at least one continuous interruption phase over less than one 
superposition length at the higher transmission rate; and 

transmitting the data to be received immediately following the 
at least one continuous interruption phase over less than one 
superposition length at the higher transmission rate. 

6. The method according to claim 3, which comprises: 

transmitting the data that are to be received immediately 
preceding the at least one continuous interruption phase at 
the same transmission rate as the data that are to be received 
immediately following the at least one continuous interruption 
phase . 

7. The method according to claim 1, which comprises: 
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transmitting the data redundantly with an essentially constant 
standard redundancy factor, except for the data that are 
received immediately preceding and immediately following the 
at least one continuous interruption phase; 

transmitting the data that are to be received immediately 
preceding the at least one continuous interruption phase with 
a redundancy factor that is lower than the standard redundancy 
factor; and 

transmitting the data that are to be received immediately 
following the at least one continuous interruption phase with 
a redundancy factor that is lower than the standard redundancy 
factor . 

8. The method according to claim 7, which comprises: 

transmitting the data that are to be received immediately 
preceding the at least one continuous interruption phase 
within boundaries of the first frame; and 

transmitting the data that are to be received immediately 
following the at least one continuous interruption phase 
within boundaries of the second frame. 

9. The method according to claim 7, which comprises: 
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coding the data jointly, in each case, with data to be 
transmitted before and/or afterward over a superposition 
period having an essentially predetermined superposition 
length and transmitting the data superimposed upon one 
another; 

transmitting the data to be received immediately preceding the 
at least one continuous interruption phase over less than one 
superposition length at the higher transmission rate; and 

transmitting the data to be received immediately following the 
at least one continuous interruption phase over less than one 
superposition length at the higher transmission rate. 

10. The method according to claim 7, which comprises: 

transmitting the data that are to be received immediately 
preceding and immediately following the at least one 
continuous interruption phase with the same redundancy factor. 

11. The method according to claim 1, which comprises: 

configuring the at least one continuous interruption phase to 
extend over a portion of the first frame having a size that is 
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equal to a size of the portion of the second frame that the at 
least one continuous interruption phase extends over. 

12. The method as claimed according to claim 1, which 
comprises : 

distributing a plurality of continuous interruption phases in 
constantly recurring time intervals in at least one higher- 
level multiframe that includes a plurality of frames; and 

using the receiving station to interrupt performing an 
operation selected from the group consisting of receiving the 
transmitted data and processing the transmitted data during 
the plurality of continuous interruption phases. 

13. The method as claimed according to claim 1, which 
comprises : 

configuring a plurality of multiframes such that each of the 
multiframes includes a predetermined number of frames; 

configuring a plurality of continuous interruption phases such 
that an interruption phase extends recurringly in a given 
position of one of the plurality of multiframes; and 
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using the receiving station to interrupt performing an 
operation selected from the group consisting of receiving the 
transmitted data and processing the transmitted data during 
the plurality of continuous interruption phases. 

14. The method according to claim 1, which comprises using 
the transmitting station to transmit the data such that no 
data transmitted by it arrive at the receiving station during 
the at least one continuous interruption phase. 

15. The method according to claim 1, wherein the at least one 
other function performed by the receiving station includes 
carrying out a measurement with a receiving device. 

16. The method according to claim 1, which comprises 
providing the transmitting station and the receiving station 
as components of a CDMA mobile radio system. 

17. The method according to claim 1, which comprises: 

constructing the receiving station to receive the transmitted 
data; and 

constructing the receiving station such that during the at 
least one continuos interruption phase, the receiving station 
can interrupt performing an operation selected from the group 
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consisting of receiving the transmitted data and processing 
the transmitted data. 

18. The method according to claim 1, which using a base 
station of a mobile radio system as the transmitting station. 
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Abstract of the Disclosure : 

The invention relates to a method for data transmission in a 
communication system, especially in a CDMA mobile radio 
system, wherein the data are transmitted structured into 
frames (1, 4, 5) and a transmitting station transmits the data 
in such a manner that a receiving station receiving the data 
is able to perform other functions, especially carrying out 
measurements via a receiving device, during one or more 
interruption phases (2) in which it interrupts the reception 
and/or the processing of received data. It is the object of 
the invention to allow interruption phases (2) whilst 
maintaining as good a quality of the data transmission as 
possible. For this purpose, it is proposed that an individual 
continuous interruption phase (2) extends over at least 
sectional -portions of at least two successive frames (4, 5) . 
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